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DETAILED ACTION 



Drawings 

1 . The drawings were received on 1 1/01/05. These drawings are accepted. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3. Claims 37-39 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

• The method steps as claimed in claims 37-39 for " forming an image onto a 
photosensitive medium " are not appropriate. The limitations as claimed are 
mostly tailored to a method of manufacturing the print head assembly, i.e., "fitting 
an illumination array of LED light sources into a housing", "seating a lens array 
against said housing" (claim 37), or "providing at least one optical fiber" (claim 
38), "forming a series of grooves in said housing" and "providing a reflective 
surface within at least one surface of at least one of said groves" (claim 39). The 
only instance where a step of forming an image is found is in the limitation 
"exposing pixels of the photosensitive medium in a succession of exposures", 
which is merely a repetition of the preamble without providing any further details. 
In other words, the combined limitations, namely "fabricating a multichannel 
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printhead" and "exposing pixels" are misleading with respect the ultimate goal set 
forth in the preamble for a "method for forming an image" since it is not required 
to fabricate a [new] printhead assembly each time the printing operation is 
requested. Moreover, as indicated at method step (2) " using said multichannel 
printhead, exposing pixels of the photosensitive medium in a succession of 
exposures" (emphasis added), the claimed method steps in claims 37-39 would 
be more fitted for manufacturing a print head to be used later by an eventual end 
user to form an image onto the photosensitive medium. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-2, 5, 7, 10-13, 35-38, 40, 44-47, 49 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Shimoda (U.S. 6,208,829) in view of Sato (U.S. 5,260,587) 
and Shreeve (GB 2090669). 

Shimoda discloses in Figs. 6-7 an image forming apparatus comprising a 
multichannel print head for forming an image onto a photosensitive medium (16) by 
exposing pixels in a succession of exposures, the print head (exposure head 14) 
comprising an illumination array of light emitting diode light sources (array of LED array 



Application/Control Number: 10/700,832 Page 4 

Art Unit: 2861 

elements 120), a lens array (26) comprising a plurality of lenses (24), a light-guiding 
array of uniformizer elements (fiber array 20 as array of light transmission members), 
arranged between the light source array and the lens array, and wherein, for each pixel 
exposed on the photosensitive medium (16) a single said LED light source in said 
illumination array provides light into a single corresponding said uniformizer element in 
said light-guiding array which directs light to a corresponding said lens of said lens array 
(see Fig. 7). 

Shimoda fails to teach the integral housing made of silicon into which are fitted 
the light emitting diode light sources, the fiber array and the lens array. 

Sato discloses an optical semiconductor device comprising an array of LED 
elements (12), the lens array (14) and an array of optical fibers (11) aligned in a single 
correspondence on the same substrate (20) made of silicon. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the integral housing to hold the various optical 
elements together in the device of Shimoda as taught by Sato. The motivation for doing 
so would have been to fixedly and precisely align the various optical elements. 

Shimoda also fails to teach the lens array being a plurality of compound lenses, 
each said compound lens comprising a plurality of aspheric surfaces. 

Shreeve discloses a projection lens array used in an optical scanner comprising 
a plurality of compound lenses (three array sets 10-12 of projection lenses 13) (Fig. 1), 
the lenses being aspherical converging lenses (see Abstract). 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate compound lenses having aspherical 
surfaces in the device of Shimoda as taught by Shreeve. The motivation for doing so 
would have been minimize the lens aberration to avoid light coupling loss. 

Shimoda further teaches the uniformizer being an array of optical fibers, the LED 
light sources emitting the same wavelength. 

On the other hand, although the lenses are known to have sag and specific 
refractive index, Shimoda does not explicitly teach that the sag of any of the plurality of 
aspheric surfaces is less than about 40 microns and the refractive index greater than 
2.0. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide Shimoda with the lenses having the proper value of sag 
and refractive index as claimed, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

6. Claims 3-4, 6, 1 5, 39, 41 , 43, 48, 50 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shimoda in view of Sato and Shreeve, as applied to claims 1 , 
37, 40, 45 above, and further in view of Pilossof et al. (WO 02/47915). 

Shimoda, as modified by Sato and Shreeve, discloses all the basic limitations of 
the claimed invention except for the housing being formed from a base section and a 
cover section, the uniformizer elements comprising a reflective surface, a first set of 
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grooves in the base section with a corresponding second set of grooves in the cover 
section. 

Pilossof et al., an acknowledged prior art, discloses an imaging head comprising 
a laser diode array (21) and corresponding micro light-pipe array (12) provided in a 
housing including a base section and a cover section, with parallel grooves provided on 
each internal surface of the base section and the cover section, wherein the micro light- 
pipe array can be configured either as hollow light-pipes with the internal walls coated 
with a highly reflective coating or as comprising optical fibers. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the uniformizer of Shimoda device as hollow 
light-pipes with the internal walls coated with a highly reflective coating or as comprising 
optical fibers seated on parallel grooves provided on the internal face of the respective 
base and cover sections as taught by Pilossof et al. The motivation for doing so would 
have been to provide a rigid light transmission with an output illumination relatively 
uniform. 

7. Claims 1, 14, 16-22, 24-25, 28-29, 31-34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Harrigan et al. (U.S. 5,212,500) in view of Shimoda and 
Shreeve. 

Harrigan et al. discloses a multi-channel print head comprising a plurality of light 
emitting elements (laser diodes) contained in a housing (50) at one end, wherein the 
housing includes a base section and a cover section and is provided with parallel 
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grooves for receiving the linear array of optical fibers (60), and a lens assembly at the 
opposite end of the housing. With regard to claim 16, Harrigan et al. further teaches a 
media transport (drum 12), and a print head transport (translator member 16) for 
scanning the print head across the surface of the photosensitive drum. 

Harrigan et al. fails to teach the lens assembly comprising a lens array arranged 
in a single correspondence with the laser diodes and the optical fibers. 

Shimoda discloses a multichannel print head including a linear array of light 
emitting elements (120) arranged in single correspondence with a linear array of optical 
fibers (20) and a linear array of lenses (26) (Figs. 6-7). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the print head assembly of Harrigan et al. with 
a set of linear array of lenses as taught by Shimoda. The motivation for doing so would 
have been to prevent any crosstalk of the exposure light beams. 

Harrigan et al. also fails to teach the lens array being a plurality of compound 
lenses, each said compound lens comprising a plurality of aspheric surfaces. 

Shreeve discloses a projection lens array used in an optical scanner comprising 
a plurality of compound lenses (three array sets 10-12 of projection lenses 13) (Fig. 1), 
the lenses being aspherical converging lenses (see Abstract). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate compound lenses having aspherical 
surfaces in the device of Harrigan et al. as taught by Shreeve. The motivation for doing 
so would have been minimize the lens aberration to avoid light coupling loss. 
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Harrigan et al. further teaches the print head transport member (16) including a 
lead screw (26), and the write laser diodes emitting light with the same wavelength and 
a secondary laser diode emitting light at a different wavelength and being used for focus 
adjustment. 

On the other hand, although the lenses are known to have sag and specific 
refractive index, Harrigan et al. does not explicitly teach that the sag of any of the 
plurality of aspheric surfaces is less than about 40 microns and the refractive index 
greater than 2.0. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to provide Harrigan et al. with the lenses having the proper 
value of sag and refractive index as claimed, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

8. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harrigan 
et al. in view of Shimoda and Shreeve, as applied to claim 16 above, and further in view 
of Pilossof et al. 

Harrigan et al. in view of Shimoda and Shreeve discloses all the basic limitations 
of the claimed invention except for the uniformizer elements comprising a reflective 
surface. 

Pilossof et al., an acknowledged prior art, discloses an imaging head comprising 
a laser diode array (21) and corresponding micro light-pipe array (12) provided in a 
housing including a base section and a cover section, with parallel grooves provided on 
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each internal surface of the base section and the cover section, wherein the micro light- 
pipe array can be configured either as hollow light-pipes with the internal walls coated 
with a highly reflective coating or as comprising optical fibers. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the uniformizer of Harrigan et al. device as 
hollow light-pipes with the internal walls coated with a highly reflective coating or as 
comprising optical fibers seated on parallel grooves provided on the internal face of the 
respective base and cover sections as taught by Pilossof et al. The motivation for doing 
so would have been to provide a rigid light transmission with an output illumination 
relatively uniform. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-6, 9-25 and 28-50 have been 
considered but are moot in view of the new grounds of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L. Talbott can be reached on (571) 272-1934. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/700,832 Page 10 

Art Unit: 2861 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

HAI PHAM 
PRIMARY EXAMINER 

January 4, 2006 



